Bias: considerations for research practice.
The concept of bias and its effects on study results are reviewed. Understanding bias is paramount for the conduct of sound research studies. In the context of research methodology, bias refers to the presence of systematic error in a study. This report serves as an introduction to the concept of bias and describes three major areas through which bias is introduced into research studies of health care interventions: (1) factors that relate to the exposure of patients to treatments in the population, (2) factors that influence inclusion of patients in the study, and (3) factors related to assessment and measurement. Methods to address bias in both design and analysis stages of a study are presented, including restriction, matching, multivariate analysis, instrumental variable estimation, and the prevention of misclassification of information. While some biases are specific to certain study designs and approaches, the general concepts of how bias is introduced into a study apply equally to randomized controlled trials, prospective observational or quasiexperimental studies, and retrospective studies. An important difference between the designs is how much opportunity the investigator has to avoid bias and influence accuracy of measurements, ranging from ideally full control in randomized controlled trials to almost no control in retrospective studies of automated databases. Investigators should aim to avoid bias in the design of a study, adjust for bias in the study analysis if bias cannot feasibly be avoided, and quantify and discuss the effects of residual bias on study results.